Introduction
The geographical distribution of multiple sclerosis (MS) is unusual, the disease usually being more prevalent in temperate climates of high latitude, although some exceptions exist.' A high-risk zone is one in which the prevalence is over 40/100 000 population and mortality rate from the disease over 1/100 000. 2 Among the epidemiological studies conducted in the UK, those carried out in Northern Ireland3 and Northumberland and Durham4 were particularly important, the first because it acted as a model and the second because of the size of the survey population. Those and other studies5-8 indicated that the UK was in the high-prevalence zone, but it has been shown9-11 that MS is more common in Orkney and Shetland than anywhere else in the world. We investigated the prevalence of MS in northeast Scotland according to where patients were living both at the time of the survey and at birth, and present here the results.
Patients and methods
The area we studied comprised the City of Aberdeen and counties of Aberdeen, Kincardine, Moray, and Banff, which is almost equivalent to the Grampian region. Until the advent of the North Sea industrial development the population was stable. The population at the 1971 Census was 440 176," of which 410,, lived in the City of Aberdeen. Almost the entire inpatient and outpatient hospital service for the area is located in Aberdeen, with only minimal referral elsewhere from the extreme periphery of the region.
After one of us (AWD) was appointed regional neurologist in 1965 a register was kept of all patients with MS. Most of the cases were ascertained from this. We examined the diagnostic index for Aberdeen's major hospitals, which extends to 1955, and further cases were located from the records of the neurosurgical department from 1948. All geriatric, psychiatric, and local general-practitioner hospitals in the region were visited, and cases obtained from the extensive surveillance of records were arranged into practices. Questionnaires were sent to all GPs detailing patients thought to be under their care,"' and they were asked to indicate which patients were alive and in the practice on 1 December 1970, which was chosen as prevalence day. They were also asked to note any other patients with MS, which contributed a further 73 patients to the final total. With minimal prompting a response was obtained from all the region's 250 GPs.
The diagnostic classification chosen was that of probable (group I), early probable and latent (group II), and possible MS (group III), in accordance with previous surveys.'4 1' Seventy-seven per cent of the patients were examined personally. In the remainder the information in the medical records was sufficient to permit classification. Patients were either allocated to one of the three diagnostic categories or rejected. Those who were rejected included patients with only retrobulbar neuritis or with other disease, those who had died before prevalence day, and those living outside the study area.
Geographical units-Scottish counties are subdivided into administrative "districts," which contain civil parishes. The four major cities are divided into wards. The population of each district or ward varies considerably, but usually exceeds 10 000. For this study north-east Scotland was divided into 28 geographical units of about the same population size, adjacent districts being combined when necessary. We used the population figures from the 1971 Census'2 for area of residence on prevalence day and the 1921 Census figures"! for area of birthplace, since the mean age of all patients on prevalence day was 48 2 years. Because of changes in ward boundaries between 1921 and 1971 Aberdeen City was regarded as a single unit in assessing prevalence by area of birthplace. All other areas were the same for both residence on prevalence day and birthplace.
Statistical methods-To test the significance of the prevalence of MS by area we calculated the cumulative -X (equals ' (O-E)2/E, where 0 is the observed and E the expected number of cases in each area).' 1' For cell sizes 5-25 Yates's correction was applied. Kurtzke" accepted that for any given area (O-E)2/E gives an "approximate" /2 value (-2a). A yZ2a -_ 3 84 for one degree of freedom represents P < 0-05 and thus for any given area shows a significantly high or low prevalence. Such a prevalence is almost certainly outside 75-125', of the mean prevalence in the whole region under study.
Results
On prevalence day 557 patients with MS were living in north-east Scotland. The overall prevalence was 127/100 000 population; in groups I and II the prevalence was 105/100 000 (table I). The ratio of females to males was 16:1. The mean age at onset of MS in all patients was 34-2 years (range 10-61 years), with only a minimal difference between men and women (34 4 and 34 0 years respectively). The mean age at onset in group I (318 years) was significantly less than that in all patients (t = 2 94, P <0901), and the mean in group III (38-8 years) was significantly greater than that in all patients (t = 5-27, P < 0-001 16 . Aberdeenshire (areas 13-20, see fig 1) had a significant excess of patients compared with the rest of the region (X2 = 8 551, P < 0 01), but although Aberdeen City had fewer than expected, the deficit was not significant compared with the rest of north-east Scotland (x2= 1 981, P<0 1).
Discussion
In epidemiological studies in which information is requested from GPs the response is often incomplete and hence prevalence and incidence figures are underestimated. Such an approach would be more productive if each practice was equipped with a comprehensive diagnostic index, but until this happens it seems logical to present the GP with positive data concerning his patients. The value of contacting all GPs in a survey area has been questioned,7 13 but in the present study they contributed 13°% of the total cases.
The overall prevalence of MS of 127/100 000 population in December 1970 indicates that the disease occurs more often in north-east Scotland than in any other surveyed area with a comparable population. This figure has been exceeded in only the Orkney and Shetland surveys'0" and studies of three population units of under 13 000 in Finland and the USA."- '3 In larger populations prevalences above 100/100 000 have been found in Basle" and in Gothenburg."
The occurrence of MS in north-east Scotland shows a highly significant deviation from a random distribution. This has also been found in Sweden, Norway, Denmark, and Switzerland'7 26 and Finland. '7 In the present study the same area (area 16) had the greatest prevalence by current address and birthplace, but this was not due to any familial aggregation of cases. If environmental factors are implicated in the aetiology of MS then in this area they have been operating for many years. The area in which patients were living at the time of onset was not recorded since, whatever the aetiology of the disease, the important factors probably occur in early childhood, many years before clinical onset. 28 29 Analysis of main area of residence in childhood was undertaken, but many patients had to be discarded because of multiple successive addresses in different areas. The distribution of MS among the patients remaining was almost identical with that by birthplace.
A deficit of cases in Aberdeen City was noted in the analysis by birthplace, but this was not significant. A highly significant deficit was recorded for births in Belfast compared with the rest of Northern Ireland, and the risk of developing MS was considered to be much greater if birth occurred outside Belfast.30 Similarly in Finland fewer cases than expected occurred in people born in Helsinki.3" These findings suggest that the risk of developing MS is less if birth occurs in a large urban centre. In contrast, however, no difference in urban-rural distribution was noted in north-east England,4 whereas in the US significantly more patients with MS had been born in towns compared with controls. '2 Apparently there is a highly significant association between MS and the presence of HLA antigens A3 and B7, the mixedlymphocyte-culture determinant DW2, and certain B-lymphocyte alloantigens." 34 The world-wide occurrence of A3 and B7 in general populations follows a geographical pattern remarkably similar to the distribution of MS.29 3' B7 has been found in 34 .40°( of a control population from north-east Scotland,'6 a prevalence greater than that found in virtually any other control series. This may partly explain the prevalence of MS in northeast Scotland, but the essential additional environmental factor remains undisclosed.
(Accepted 19 May 1978) ONE HUNDRED YEARS AGO Some weeks since, I was asked by a medical man of this town to a consultation, in a case of some cystic disease complicating pregnancy. The patient, aged 46, had been married for about twenty years. She had borne many children, the last being born dead at full time and dropsical all over. When I saw her, she was seven months pregnant; the abdomen was very much distended, but symmetrical, and had the appearance of nine months' gestation. The umbilicus was considerably nearer the ensiform cartilage than the pubes, and was obliterated, if not pouched. Most marked fluctuation was obtainable over the whole of the front of the abdomen, as high as the sternum, but very little from flank to flank. The front of the abdomen was absolutely dull on percussion, dullness reaching upwards to about midway between the umbilicus and ensiform; but in each flank there was distinct resonance. The position of dullness remained the same on change of posture. Nothing could be made out on auscultation, beyond a very slight bruit over the right iliac fossa, synchronous with the maternal pulse. The lungs and heart were normal. The general condition of the patient was bad. She was feverish; pulse quick (120); and respiration hurried. There was marked prostration. There was no general or local oedema, nor could any history of such be obtained. Urine passed freely and voluntarily, was rather high-coloured, and free from albumen. The bowels had been opened freely after the exhibition of aperients. The patient said that the early months of pregnancy had been passed as usual; but for about four weeks (and especially the last week), the abdominal distension had increased very rapidly and caused a very great deal of pain.
The diagnosis appeared to lie between dropsy of the amnion and ovarian disease complicating pregnancy; and on taking into consideration the dropsy of the previous child, the very rapid distension of the abdomen, and its almost perfect symmetry, together with the fact that a few months before there was no sign of ovarian tumour present, I was led to diagnose the former. On making a vaginal examination, the os was low down, very soft and patulous; in fact, labour had commenced. This being so, the case passed out of my hands into that of the medical man in attendance. By him I am informed that labour went on rapidly. A dead dropsical child was born in about fourteen hours; and its birth was preceded by the escape of an immense amount of liquor amnii.
By the kindness of the medical man, I saw the case again, when the abdomen and pelvis were evidently perfectly free from the trace of any tumour, and beyond a little local peritonitis, the patient was doing well. She made a fair recovery. The explanation of the case appears to me to lie in some disease of the placenta, which prevented the due return of blood from the fcetus. 
